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1.0 



INTRODUCTION. 



This module uses the Tntel ROOg-l mlcroorocessor as the central 
controlling element in the terminal. The processor fetches and 
executes instructions which are stored in the terminal's memory 
modules. 



2.0 



OPERATING PARAMETERS. 



A summary of operatina parameters for the Processor (8008-1) Module 
is contained in tables l.o through 5,1. 



Table 1.0 Physical Parameters 



Part 
Numper 



02640-60008 



Nomenclature 



Processor (8008-1) PCA 



Size (L X W X D) 
+/-0.100 Inches 



12.5 X 4.0 X 0.5 



Weight 
(Pounds) 



6.31 



Number of Backplane Slots Required: 1 
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1.0 



INTRODUrXION. 



This module uses the Tntel 8008-1 mlcroorocessor as the central 
controlling element in the terminal. The processor fetches and 
executes Instructions which are stored in the terminal's memory 
modules. 



2.0 



OPERATING PARAMETERS. 



A summary of operatlno parameters for the Processor (8008-1) Module 
is contained in tables l.o through 5,1, 



Table 1,0 Physical Parameters 



Part 
Number 



Nomenclature 



Size (L X W X D) 
+/-0,100 Inches 



Weight 
(Pounds) 



02640-60008 



Processor (8008-1) PCA 



12.5 X 4.0 X 0.5 



6.31 



Number of Backplane Slots Required: 1 
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Table 2.0 Reliability and Environmental Information 



Environmental: 



( X ) HP Class B 



( ) Other: 



Kestrictions: Type tested at product level 



Failure Rate: 1.005 (percent per 1000 hours) 



Table 3.0 Power Supply and Clock Requirements - Measured 
(At +/-5% Unless otherwise Specified) 



♦5 Volt supply 1 +12 Volt supply 


-12 volt Supply 1 -42 Volt SupDly 


@ 400 mA 1 p 005 mA 


§ 075 mA 1 g mA 




1 NOT APPLICABLE 


115 volts ac 


220 volts ac 


fi A 


fl A 


NOT APPLICABLE 


NOT APPLICABLE 



Clock Frequency: 4.915 WHz +/- 0.1% 
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Table 4.0 Connector Information 



connector 1 


Signal 1 






Siqna] 


L 




and Pin no. 


Name 






Description 




Plr Pin 1 


+5V 


+5 Volt Power 


Supply 






-2 


c;nd 


Ground Common 


Return (Power and Signal) 


-3 


SYS CLK 


4.915 MHz System Clock 






-4 


-12V 


-12 Volt 


Power 


Supply 






-5 


ADDRO 


Negative 


True, 


Address 


Bit 





-6 


AODRl 


Negative 


True, 


Address 


Bit 


1 


-7 


AnDR2 


Negative 


True, 


Address 


Bit 


2 


-8 


A0DR3 


1 Negative 


True, 


Address 


Bit 


3 


-9 


ADDR4 


1 Negative 


True, 


Address 


Bit 


4 


-10 


1 ADDR5 


1 Negative 


True, 


Address 


Bit 


5 


-11 


ADDR6 


Negative 


True, 


Address 


Bit 


6 


-12 


ADDR7 


Negative 
Negative 


True, 
True, 


Address 
Address 


Bit 
Bit 


7 


-13 


ADDR8 


8 


-14 


ADDR9 


Negative 


True, 


Address 


Bit 


9 


-15 


addrTo 


Negative 


True, 


Address 


Bit 


10 


-16 


ADDRll 


Negative 


True, 


Address 


Bit 


11 


-17 


Ar)DRl2 


Negative 


True, 


Address 


Bit 


12 


-18 


ADDPn 


Negative 


True, 


Address 


Bit 


13 


-19 




> Not 










-20 




) Used 










-21 


i/n 


Negative 


True, 


Input Output/Memory 


-22 


cnD 


Ground Common 


Return (power and Signal) 
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Table 4,0 Connector Information (Cont'd.) 



Connector 1 


Signal 






Slqnal 






and pin No. 


Name 




Description 




PI , pin A 


CND 


(Ground Common Return (Power 


and Slqnal) 


-B 




> Not 










-C 




> Used 










-n 


PWR ON 


System Power On 
Neoative True, Data Bus 


Bit 




-E 


RUSO 





"F 


BliSl 


Neqatlve 


True, 


Data Bus 


Bit 


1 


-H 


PUS2 


Neqatlve 


True, 


Data Bus 


Bit 


2 


-J 


BUS 3 


Neqatlve 


True, 


Data Bus 


Bit 


3 




1 BUS4 


1 Neqatlve 


True, 


Data Bus 


Bit 


4 


-L 


BUSS 


Neqatlve 


True, 


Data Bus 


Bit 


5 


-M 


BIJS6 


Neqatlve 


True, 


Data Bus 


Bit 


6 


-w 


BUS7 


Neqatlve 


True, 


Data Bus 


Bit 


7 


-P 


1 WRITE 


1 Neqatlve 


True, 


Write/Read Tyoe Cycle 


-P 




1 } Not 










-s 




1} Used 










-T 


PRIOR IN 


Bus Controller 


Priority 


In 




-0 


PRIOR OUT 


Bus Controller 


Priority 


Out 




-V 


PROC ACTVF 


1 Neqatlve 


True, 


Processor Active 






1 (Controlllnq Bus) 






«w 


1 BUSY 


1 Neqatlve 


True, 


Bus Currently Busy 






1 (Not i 


\vallable) 






"X 


RUN 


Allow Processor to Access Bus 


-Y 


PEO 


Neqatlve 


True , 


Request ( 


[Bus 


Data 






Currently Valid) 






-7 


ATN 


Neqatlve 


True, 


Data Comro interrupt Request 
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Table 5.0 vodule Bus Pin Functions for input instructions 



Module Address: (ADDR 11,10,9,4) = (M2,m1 ,mO, a4) 

During an Input Instruction the upper byte of 
the address register is loaded with the Innut 
Instruction and the lower byte, with the contents 
of the accumulator lust prior to the execution 
of the input instruction, ADDP4 is controlled 
by bit 4 of the accumulator. The other seven 
bits may be used by the 10 module for strobes. 



M2 Ml MO = Module address from input 
instruction CTNP) 

A4 = Controlled by program; set by contents of 
bit 4 in accumulator before input 
instruction is executed 

A4 = 1 Modules 1,3,5,7,11,13,15,17 (octal) 

A4 = Modules 0,2,4,6,10,12,14,16 (octal) 



Data Bus Bit interpretation; 



b7 - BO Data from terminal bus is loaded 
into accumulator (A-register) 
of microprocessor. 





Bus 


Value 


Signal 





ADDR 15 





1 ADDR 14 





ADDR 13 





ADDR 12 


M2 


ADDR 11 


Ml 


ADDR 10 


MO 


ADDR 9 


1 


ADDR 8 


A7 


ADDR 7 


A6 


ADDR 6 


A5 


ADDR 5 


A4 


ADDR 4 


A3 


1 ADDR 3 


A2 


ADDR 2 


A1 


1 ADDR 1 


AO 


ADDR 


B7 


BUS 7 


B6 


BUS 6 


B5 


BUS 5 


B4 


BUS 4 


B3 


BUS 3 


B2 


BUS 2 


Bl 1 


BUS 1 


BO 


BUS 



l=Logical l=Bus Low 
0=Loglcal 0=Bus High 
X=Don't Care 
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Table 5.1 Module Bus Pin Functions for Output Instructions 



Module Address: (ADDR 11,10,9,4) = (M2,M1 ,M0,R1 ) 

Durinq an output Instruction, the instruction 
itself is loaded into the upper and lower bytes 
Of the address register. The format of the 
output instruction determines which module is 
addressed. 



M2 Ml MO = Module address from output 
instruction (OUT) 



R2 Rl - 



Oil ADnR4 
11> 



R2 Rl - 10) ADnR4 = 



1 Modules 1,3,5,7,11,13, 
15,17 (octal) 



Modules 0,2,4,6,10,12, 
14,16 (octal) 



R2 Rl - 00> Cannot be generated from processor 



Data BUS Bit interpretation: 



b7 - HO Contents of accumulator (A-reglster) 
are gated to the terminal bus. 





Bus 


Value 


Signal 





ADDR 15 





ADDR 14 


R2 


ADDR 13 


Rl 


ADDR 12 


M2 


ADDR 11 


Ml 


ADDR 10 


MO 


ADDR 9 


1 


ADDR 8 





ADDR 7 


I 


ADDR 6 


R2 


ADDR 5 


Rl 


ADDR 4 


M2 


ADDR 3 


Ml 


ADDR 2 


MO 


ADDR 1 


1 


ADDR 


B7 


BUS 7 


86 


1 BUS 6 


B5 


1 BUS 5 


B4 


BUS 4 


B3 


BUS 3 


B2 


BUS 2 


Bl 


BUS I 


BO 


BUS 



l=Logical l=Bus Low 
0=Logical 0=Bus High 
X=Don't Care 
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3.0 FUNCTIONAL DESCRIPTION. Refer to the block diagram (figure 1), 
schematic diagram (figure 2), timing diagrams (figures 3 and 4), 
component location diagram (figure 5), and parts list (02640-60008) 
located in the appendix. 

The Processor (8008-1) Module consists of the following functional 
groups: microprocessor, clock generator, processor state decoder 
logic, bus cycle logic, data register, upper and lower byte address 
registers, interrupt logic, and restart logic. 

3.1 MiCR0PRncF:sS0R. 

3.1.1 The 8008-1 microprocessor is an 8-bit central processing unit which is 
implemented on a single LSI integrated circuit. The microprocessor 
chip has a basic 8-bit architecture internally with an accumulator, six 
registers, a program counter, and a subroutine return address stack 
(allowing seven levels of subroutines). 

3.1.2 The mlcroorocessor (U31) has 48 different instruction types of one, 
two, or three bytes per instruction, it has only one 8-blt input/out- 
put bus which is multiplexed between data and address information by 
the state outputs. The chip regulres two phase clocks and has a basic 
cycle time of 2.8 microseconds (two periods of the nhase clocks). The 
microprocessor has an addressing range of 16,384 bytes (14 bits). 

3.1.2.1 Processor signals. The microprocessor has eighteen pins Includlna two 
for power, ■♦•5 volts (Pin iN) and -9 volts (Pin 1). Eight pins comprise 
the bidirectional bus (Pins 2 through 9) which is used for data and 
address output and data input. Three output signals S2 (Pin 11), SI 
(Pin 12), and SO (Pin 13) encode processor state Information which Is 
used to control the other logic elements of the Processor (8008-1) 
Module. Two Inputs (Pins 15 and 16) are used for the two phase clocks. 
The microprocessor provides an output called SYNC (Pin 18) which Is 
used with the clocks to define a basic microprocessor cycle (T-cycle). 
The remaining signals are inputs READY (Pin 17) and INTERRUPT (Pin 18). 
READY is used to synchronize the microprocessor with the terminal bus 
and INTERRUPT is used to start the microprocessor durlno a power on or 
reset seguence. 

3.1.7.2 Processor bus. The microprocessor bus Is multiplexed, under control of 
the state outputs, for lower and upper address byte out. Instruction 
fetch, and data in or out of the processor. The direction of data flow 
is determined by control Information available when the upper address 
byte Is output during microprocessor state T2. 
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Open-collector Invertlna buffers (U33 and U43) gate inforn^ation from 
the terminal bus when DATA IN STROBP (U13, Pin 6) is hiqh. Inverters 
(!J32 and tj42) buffer the data output from the microprocessor, since the 
output drive Is limited. The pull-up resistor network (R2) and tran- 
sistor (01) provide input drive current for the buffers (tl33 and U43) 
and are disabled during output operations (decreasing the input cur- 
rent) . 

3.1.2.3 Processor states. The state outputs S2, SI, and SO encode eight micro- 
processor states as illustrated below. These states are one T-cycle 
(or 2.8 microseconds) and indicate to the module processor state de- 
coder logic what the processor is doing, states Tl and T2 are used to 
output lower and upper address bytes. State T3 is Instruction fetch or 
data in or out and states T4 and T5 are used to execute instructions, 
wait Is a special state entered when the READY line is not high in time 
for the microprocessor to enter the T3 state. This allows the Proces- 
sor Module to synchronize with the terminal bus and perform single step 
operations during program development. State Til is a special Inter- 
rupt state which Is entered only when a halt Instruction is executed. 
Stopped is the processor state entered after a halt instruction and is 
used to force the module into a power on seguence to prevent the micro- 
processor from dying unexpectedly. (Refer to figure 3 for processor 
state timing Information.) 

8008-1 PROCESSOR STATES 
S2 SI SO NAME COMMENTS 



10 Tl Lower eight bits of address 

out of processor 

1 T2 Upper six bits of address 

and two control bits 

Wait If bus not ready processor 

will stay in this state 

10 T3 Instruction or data in or 

out of the processor 

T4 Instruction execution 

T5 Instruction execution 

Til Interrupt state, used to 

start processor 

110 Stopped Entered after halt instruction 

causes power on sequence 



1 


1 


1 


1 





1 





I 
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3.1.2.4 Instruction set. The microprocessor has 48 different instruction codes 
which can be one, two, or three bVtes lonq. Each instruction begins 
with a memory read to fetch the first byte. Tf the instruction decoded 
is one byte only, it Is executed In states T4 and t5. if more bytes 
are needed to complete the instruction, they are read durlna succeeding 
memory cycles. instructions can be from 3 to 11 microprocessor states 
(each 2.8 microseconds) plus any additional Wait states. Several in- 
struction codes (restart, input/output, and halt) reguire special 
handling. The halt instruction should not be used because It will 
cause a power on sequence to occur, thus causing the microprocessor 

to begin executing Instructions at memory location zero. 

3.1.2.5 Input/output instructions. (See tables 5.0 and 5.1) The input and 
outout Instructions are special cases in that the upper and lower byte 
address registers hold different information than when a memory read or 
write is performed. When an output instruction is executed, the upper 
byte address register ("36 and U46) and lower byte address renister 
(1135 and tl45) both contain the output instruction when the address 
information is gated to the bus. During an input instruction, the 
upper address byte contains the input instruction and the lower byte 
contains the contents of the accumulator just prior to the input in- 
struction fetch. Address information for input/output is then decoded 
by the modules on the bus and output data from the processor's accumu- 
lator register is received by the addressed module or data from an 
addressed module is loaded into the processor's accumulator register. 

3.1.2.6 Restart instruction. The special use of the restart instruction is de- 
scribed in section 3,9. The microprocessor executes a subroutine call 

when it receives a restart instruction and the bus signal ATn is low 
causing a subroutine call to one of eight predefined locations as en- 
coded in the Restart instruction. 

3.2 CLOCK GFNERATOR. 

3.2.1 The clock generator provides the reguired two phase clocks to the 

8008-1 microprocessor. The two phase clocks are derived from the ter- 
minal bus system clock by dividlna the system clock down with a 
counter. Additional timing information is Generated using the SYNC 
outout (U3l, Pin 18). 
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3.2.2 The basic microprocessor timing cycle is two periods of the phase 

clocks (each 1.4 microseconds) for a machine state of 2.8 microseconds. 
Each phase of the clocks will occur during a T-cycle. Each instruction 
is made up of three or more machine states, which determines the time 
that a particular instruction will take. The microprocessor clock and 
processor state decoder outputs determine the control and timing neces- 
sary for the various module functions. 

3.2.2.1 Counter. The basic clock timing period is produced by a 4-bit counter 
(1141) which counts seven periods and then is preset at Pin 1 to redo 
the seguence (1, 2, 3, 4, 5, 6, 7, with state 8 causing a preset). Two 
AND gates (U51, Pins 11 and 8) decode the counter states and produce 
microprocessor clock PHASE 1 and PHASE 2, 

3.2.2.2 SYNC fllp-flop. The microprocessor SYNC output signal (Pin 14) goes 
high at the beginning of a processor T-cycle and aoes low at the mid- 
point of the cycle, as shown in the clock generator timing diagram in 
figure 4. Flip-flop 0210 at Pin 8 latches SYNC on the PHASE 2 fall 
edge. The SYNC flip-flop outputs generate two additional signals, 
PHASE 11 (U15, Pin 11) and PHASE 12 (U16, Pin 11). These signals pro- 
vide timing information to the rest of the Processor (8008-1) Module. 

3.2.2.3 PEADY. The READY line at Pin 17 is used to synchronize the micropro- 
cessor with the terminal bus. Flip-flop UllO at Pin 9 holds this 
information, if READY is not high by PHASE 12 of state T2, then the 
mlcroorocessor will enter the Wait state until READY does go hiah 
again, thus allowing the microprocessor to enter state T3. 

3.3 PROCESSOR STATE DECODER. 

3.3.1 The processor state decoder controls the Processor (8008-1) Module by 
decoding microprocessor states. The state decoder controls address 
and data, in and out of the microprocessor . 

3.3.2 The processor state decoder receives three outputs from the micropro- 
cessor which have state information encoded. This state Information 
tells what the 8-bit bus is being used for (data In or out, or address 
upper or lower out) or If the microprocessor is in a special state such 
as Walt or Stopped. The outputs of the processor state decoder logic 
control other module functions. 
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3.3.2.1 State decoder. The mlcroorocessor has three encoded state outputs 
(U31, Pins 13, 12, and 11) which are decoded by a one-of-eiaht decoder 
(U22). The three inputs encode the eight microorocessor states, which 
decode as eiqht outputs (n22. Pins 7, and 9 throuah.l5). The outputs 
of the decoder indicate when the microprocessor is in a particular 
state (low output). The only states not used in controllinq Processor 
(8008) Module functions are states T4 and T5 which are instruction 
execution cycles. 

3.3.2.2 Address register clocks. The processor state decoder logic uses the 
outputs of the decoder and the PHASE 12 clock to strobe data into the 
upper (n4fi and Ij36) and lower (IJ45 and U35) byte address registers. 
The registers have clock and data enable inputs (Pins 7 and 9) which 
control the address inputs. The upper byte address registers have 

WRITE (Pin 14), I/O (Pin 13), and address Inputs clocked in durina 
state T2 and on the rising edge of PHASE 12. The lower byte address 



register has address inputs clocked in (LOWER CLOCK) at 1)13, Pin U 
during state Tl of all except output instructions and during state T2 
of output instructions. The four registers all have PHASE 12 at Pin 
7 as the Input clock which is buffered by a gate at U13, Pin 8. The 
upper byte address register receives two control bits which represent 

WRITE and I/O on the bus, I/O is derived by decoding BTT7 and BIT6 of 

the upper address byte out of the processor during state T2 , WRITE is 
derived by decoding an input instruction or a write command from the 
two control bits of processor state T2, 

3,3,2.3 Data register clocking. The processor state decoder logic also con- 
trols the data register (1'34 and 044), Data from the microprocessor is 
clocked into the data register on the rising edge of PHASE 12 Clock 
(IJ34 and U44, pin 7) during state T3 of all (except I/O instructions) 
and during state Tl of an output instruction. Data is gated onto the 

bus during write cycles when DATA OUT (IU5, pin 6) is low. Another 
signal, DATA IN STROBE (ljl3. Pin 6) is provided by the processor state 
decoder logic to enable data from the terminal bus during read or input 
instructions, DATA IN STROBE controls the direction of data on the 
8-bit processor bus and enables the current switch (01 ) so that resis- 
tor R2 can act as a pull-up to buffers U43 and U44, 

3.4 BUS CYCLE LOGIC. 
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3.4,1 The bus cycle loqlc controls the microprocessor's access to the termi- 
nal bus* controls gating of data and address onto the bus* and controls 



REO and PROC ACTIVE signals for the module. The RUN signal from the 
bus determines If the bus cycle will be allowed to begin, which enables 
halting the processor temporarily or single stepping during development 
of programs. 

3.4.2 A bus access is begun during processor state T2 and ended during state 
T3 for (reads or inouts) and (during write or output). If the terminal 
bus is not obtained and ready before state T3, the processor will enter 
a Wait state by following its READY input (U31, Pin 17). 

3.4.2.1 Bus cycle states. The three J-K flip-flops labled "C" (U410, Pin 6), 
"D" (11410, Pin 8), and "E" (U310, Pin 6) implement a 6-state counter 
which times the terminal bus access. The six bus cycle states are 
summarized below. The Idle state is in effect when no bus cycle is 
needed. Bus Bid Is the state which begins a bus cycle. Bus Obtained 
is the state where the Processor (8008-t) Module gains control of the 

bus, makes BUSY low, and oates data and address to the terminal bus. 
The Request state actually performs the data transfer on the bus and 
Access complete is the state which begins the last three states. The 
Release State is followed by Idle and the Processor (8008-1) Module has 
then completed the terminal bus cycle. 

BUS CYCLE LOC^IC 
FF C FF D FF E NAME COMMENTS 



Idle Processor does not require 

terminal bus 

10 Bus Bid Beain terminal bus access 

(during T2 and RUN is high) 

1 1 Bus Obtained Processor (8008-1) Module has 

control of terminal bus 



Request REO made true (data & address 
gate out during Bus Obtained) 

Access Complete Beoin process of releasing 

bus, REO off 

Release Processor (8008-1) Module 

gives UP bus and goes to Idle 
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3.4.7.2 BUS cycle start. A bus cycle is bequn when the T2 state Is entered (or 
wait If bus is not ready) and the RUN line is hiqh. This sets flip- 
flon "C" which makes the state counter qo from Idle to Bus Bid. The 
PRIOR OUT slqnal is disabled at U47, Pin 6 and then waits until the 
PRIOR iw sianal is Moh and the bus is not available. Fllp-floD "D" is 
set at 1149, pin 12 puttlno the module in the Bus Obtained state, and 

makinq the bus busy by making BUSY at U38, Pin 3 low. 

3.4.2.3 When the module is in the Bus Obtained state it gates address and data 

to the bus and makes PPOC ACTIVE true. The bus cycle loqic stays in 
the Bus Obtained state until REQUEST START at U18, Pin 6 qoes high. 
This will set flip-flop "F" and put the state counter in the Request 

state. The module then makes REO (U38, Pin 6) low which will begin the 
bus oneration. The state counter will stay in the Request state until 
fliD-flop "C" is reset by the REQUEST STOP siqnal at U18, Pin 3. 

3.4.2.4 Bus cycle end. The bus cycle state counter enters the Access Complete 
state when flip-flop "C" is reset by REQUEST STOP and flip-flop "E" 
beinq set (Request state), REQUEST STOP is hiqh when a write is in 
prooress at phase 11 and when a read is in progress at PHASE 12 of pro- 
cessor state T3 (Refer again to figure 3 for processor state timing 
information). After flip-flop "C" is reset, the bus cycle logic qoes 

to the Release state (REQ is brouqht hiqh) and then to the Idle state 
with flip-flops "D" and "E" being reset on the next two clocks. The 
state counter is in the Idle state and the bus has been released, 

3,5 DATA REGISTER, 

3.5.1 The data register holds data from the microprocessor during writes to 
memory or during output instructions. The data comes out of the micro- 
processor on the 8-bit microprocessor bus and is clocked into the data 
reqister. The data reqister Is a 3-state latch and is qated onto the 
terminal data bus by the processor state decoder loqic during a write 
or output, 

3.5.2 The data registers (U34 and U44) hold the 8-blt output from the micro- 
processor bus which is buffered by Inverters (U32 and U42). Data is 
clocked into the registers on the risinq edqe of PHASE 12 during pro- 
cessor state T3 of all writes (except I/O) and during state Tl for 
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output instructions. The data reqisters are normally in the off con- 
dition and the data registers are not enabled, Durinq data write or 
outDUt, however* the data registers are enabled and drive the bus. The 



DIVTA OUT, signal at U15, Pin 6 enables data out when U15, Pin 3 and 
U18, Pin 8 are true, 

3.6 UPPER BYTE ADDRESS PECISTEH, 

3.6.1 Two 3-state latches (1146 and T136) make up the upper byte address reg- 
ister and receive address inputs from the microprocessor bus during 
processor state T2. 

3.6.2 For a memory read or write, the register will hold the most significant 

six bits (ADDP13 thru ADDR8) and two bits of control (wRJTE and I/O), 
The two control bits are encoded from the processor bus BTT7 and RIT6 
and are loaded into the upper byte address register (U46) at Pins 13 
and 14, During an T/0 instruction, the instruction itself, is loaded 
into the upper byte address register and is used to address I/O mod- 
ules. The clock and enable signals for the registers are provided by 
the processor state decoder logic. Address information from the regis- 
ters Is gated to the terminal bus when PROC ACTIVE is high, 

3.7 LhwEP BYTE ADDRESS REGISTER, 

3.7.1 Two 3-state latches (1145 and 1135) make up the lower byte address reg- 
ister and receive address inputs from the microprocessor bus during 
processor state Tl (for memory access or an input instruction) and 
during state T2 (for an output instruction), 

3.7.2 The lower byte address reaister will contain the least significant 
eight bits of a memory address for a read or write. During an input 
instruction, the registers will hold the contents of the microprocessor 
accumulator (A-register) prior to fetching the input instruction. Dur- 
ing an output instruction, the register will hold the output instruc- 
tion itself, which is sent out from the microprocessor during state T2 
of the instruction execution. The renisters receive clock and enable 
sianals (U45 and T135, pins 7 and 9) from the processor state decoder 
logic. Address information in the registers is gated to the terminal 

bus when PROC ACTIVE is true. 
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3.8 intf:rpupt logic. 

3.8.1 The interrupt logic ensures that the microprocessor initializes 
correctly during power on or reset. This logic also detects the micrO' 
processor Stopped state and oerforms a reset function to ensure that 
the microorocessor does not remain halted. The start-up function is 
performed bv forcing a special l-byte instruction into the micropro- 
cessor which causes the processor to begin executing instructions at 
location zero. This special Instruction is called a restart. 

3.8.2 The interrupt logic consists of two J-K flip-flops, fliP-flop "A" 
(II210, Pin 6) and flio-flop "R" (U3t0, Pin 8) which implement a 
counter. The following is a summary of the states and their meanings. 



State Name Comments 

Begin interrupt Either power on, reset or halt 

Interrupt Cause processor to enter Til 

Restart Fetch Gate Restart to microorocessor 

InterruDts Off Seguence complete - go to Begin 

Interrupt if halted or reset 

3.8.2.1 The interrupt logic state counter starts when PWH on at U210, Pin 4 and 
U310, Pin 10 resets the two flip-flops which puts the state counter in 
the Begin Interrupt state. The state counter vrill go to the Interrupt 
state on the next PHASE 12 clock and maVe the microprocessor INTERRUPT 
signal (U39, Pin 8) true. When the microprocessor enters the Til 
state, the interrupt logic ooes to the Restart Fetch state at U39, Pin 
11 and causes the input buffers (U33 and U34) to force a restart in- 
struction into the microprocessor. Two bus drivers (U38, Pins 8 and 

11) are enabled by RESTART and PROC ACTIVE and cause BUS2 and BUSO to 
be chanoed to "I's" during the fetch. During the fetch of the restart 

instruction RFQ is not enabled, so the RESTART oattern is present on 
the teri"inal bus. on the next processor Tl state, the counter will 
advance to the Interrupts Off state. 



FF A 


FF B 


= sr = 


=== = 








1 





1 


1 





t 
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3.8.2.2 Both power on and reset cause the interrupt logic to start an interrupt 
sequence. This is done by making PWR ON low. The state counter will 
advance through the states described In section 3.8,2 until the micro- 
processor has executed a restart Instruction and has begun execution of 
terminal programs at location zero of the memory range. 

3.8.2.3 When the microprocessor executes a halt instruction, it will enter the 
Stooped state. This is decoded by the processor state decoder logic 

at 1122. Pin 9. The interrupt logic state counter will be in the Inter- 
rupts Off state and will go to the Begin interrupt state when flip-flop 
"P" is reset at U310, Pin 11. The state counter advances through the 
seguence described in section 3.8.2.1 and the microprocessor poes out 
of the stopped state and begins executing instructions at location 
zero. 

3.9 RESTART LOGIC. 

3.9.1 The restart logic block implements a special hardware/software inter- 
rupt feature for the microprocessor. During program execution restart 
instructions will be Placed in the program when a data comm interrupt 
is allowed. The Restart will be changed to an alternate 8008-1 in- 
struction code if no data comm interrupt exists, otherwise a normal 
restart Instruction will be performed. 

3.9.2 The restart instruction is a l-byte subroutine call and is conditional- 
ly executed based on the terminal bus ATN signal. If the ATN line is 
high, all restart instructions encountered will be modified to an al- 
ternate 8008-1 Instruction code (see summary below), if ATN is low, 
the restart instruction will not be modified and a subroutine will be 
executed to service the interrupt condition. This allows the program 
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to control when it can be interrupted so that . the modified instruction 
codes do not make unexpected changes to the microprocessor registers. 
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RESTART INSTRUCTIONS 
ATN = HIGH ATN = LOW 
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The restart logic makes a check during processor state T2 of an in- 
struction fetch at U17, Pin 6 and 12 to see if ATN is low. If ATN is 
low or If it is not an instruction fetch, the Restart Disable flip-flop 
is reset at U59, Pin 5, which disables the restart instruction decoding 

and allows data to pass unmodified. If ATN is high (no interrupt), the 
restart instruction decoding at UU, Pin 8 will modify all restart in- 
structions according to the restart instruction summary above. This 
modifying is done by disabling the buffers (U43, Pin 6 and 3) which 
change BIT7 and BTT6 of the instruction from "0" to "1", 
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Replaceable Parts 



Reference 
Designation 


HP Part 
Number 


Qty 


Description 


Mfr 
Code 


Mfr Part Number 




02 £40-60008 


1 


PROCESSOR C8008-1) ASSEMBLY 
DATE CODE: A-1435-22 
REVISION CODE: 04-1^-76 


28480 


02640-60008 


(.1 


OltO-0393 


1 


CAPACITOR-FXO 39UF«~10Z lOVDC TA 


56289 


1500396 X9010B2 


(.2 


0160-1746 


1 


CAPACITOR-FXO 15UF4-10X 20V0C TA 


56289 


15001 56 X9020B2 


(.3 


OltO-2055 


12 


CAPACITOR-FXO .OIUF *60-ZQX lOOtaVOC CER 


28480 


0160-2055 


«.4 


01 £0-205 5 




CAPACITOR-FXC .OIUF «^80-20X lOOUVOC CER 


28480 


0160-2055 


C5 


0160-2055 




CAPACITOR-FXO .OIUF >60-202 lOOUVOC CER 


28480 


0160-2055 


«.o 


0160-2055 




CAPACITOR-FXC .OIUF «80-20X lOCUVOC CER 


28480 


0160-2055 


(.7 


0160-2055 




CAPACITOR-FXO .OIUF *^80-20S lOOMVOC CER 


28480 


0160-2055 


(.a 


0160-2055 




CAPACITOR-FXO .OIUF ♦80-20* lOOUVOC CER 


28480 


0160-2055 


<.9 


0160-2055 




CAPACITOR-FXO .OiUF tSO-ZO^ lOOMVOC CER 


28480 


0160-2055 


(.10 


0160-2055 




CAPACITOR-FXO .OIUF ♦8O-20ai lOOWVDC CER 


28480 


0160-2055 


(.11 


0160-2055 




CAPACITOR-FXO ,OiUF ♦80-20X lOOUVOC CER 


28480 


0160-2055 


t.i^ 


0160-2055 




CAPACITOR-FXO .OIUF ♦80-20« lOOMVDC CER 


28480 


0160-2055 


(,1^ 


0160-2055 




CAPACITOR-FXO .OIUF ♦80-20Z lOOUVOC CER 


28480 


0160-2055 


(-!■* 


0160-2055 




CAPACITOR-FXO .OIUF ♦80-20« lOOMVDC CER 


28480 


0160-2055 


(.Kl 


19C2-0651 


1 


0IO0E-2NR 9.09V 53t 00-15 PD=lri TC-+.057X 


28480 


1902-0651 


tKi 


19C1-0040 


1 


OIOOE-SM ITCHING 30V SOMA 2NS 00-35 


28480 


1901-0040 


1:1 


0360-01^4 


1 


TERMINAL-STUO SCL-PIN PRESS-MTG 


28480 


0360-0124 


Ui. 


Id i4- 0467 


1 


TRANSISTOR ^M>N 2N4401 SI TO-92 P0»310NM 


04713 


2N4401 


Kl 


1810-0123 


2 


METWORK-BES S-PIN-SIP .125-PIN-SPCG 


11236 


750 


Ki 


1810-0125 




NETWORK-RES 8-PIN-SIP .125-PIN-SPCG 


11236 


750 


k3 


06 £3-4725 


3 


RESISTOR 4.7K 5% .25M FC TC>-400/»700 


01121 


CB4725 


K4 


06 £3-4705 


1 


RESISTOR 47 5X .25W FC TC=-400/*500 


01121 


CB4705 


k5 


0683-4725 




RESISTOR 4.7K 5% .25W FC TC>-400/4-700 


01121 


Cfi4725 


K6 


0663-4725 




RESISTOR 4.7X 5X .25W FC TC«-400y+700 


01121 


CB4725 


Uli 


18 20-1203 


3 


IC-OIGITAL SN74LS11N TTL LS TPL 3 AND 


01295 


SN74LS11N 


Ul^ 


iaiO-1197 


2 


IC-OIGITAL SK74LS00N TTL LS QUAD 2 NANO 


01295 


SN74LS00N 


Uli 


1820-0511 


1 


IC-OIGITAL Sk7408N TIL QUAD 2 AND 


01295 


SN7408N 


014 


1820-1144 


2 


IC-OIGITAL SN74LS02N TTL LS QUAD 2 NOR 


01295 


SN74LS02N 


UlS 


1820-1197 


5 


IC-OIGITAL SN74LS00N TTL LS QUAD 2 NANO 


01295 


SN74LS00N 


016 


18^0-1201 


IC-OIGITAL SN74LS08N TTL LS UJAD 2 AND 


01295 


SN74LS08N 


U17 


1820-1203 




IC-OIGITAL SN74LS11N TTL LS TPL 3 AND 


01295 


SN74LS1 IN 


Uld 


1820-1208 


1 


iC-OIGITAL S»i74LS32N TTL LS QUAD 2 OR 


01295 


SN74LS32N 


u<:^ 


1820-1216 


1 


IC-OIGITAL SN74LSI3SN TTL LS 3 


01295 


SN74LS138N 


U29 


1820-1144 




IC-OIGITAL SK74LS02N TTL LS QUAD 2 NOR 


01295 


SN74LS02N 


UJi 


1820-1221 


1 


IC-OIGITAL C«00«-1 HOS 


34649 


C8008-1 


U^2 


1820-1199 


3 


IC-OIGITAL SN74LS04N TTL LS HEX 1 


01295 


SN74LS04N 


U3j 


1820-1209 


3 


IC-OIGITAL SK74LS38N TTL LS QUAD 2 NANO 


01295 


SN74LS3aN 


UJ4 


1820-0574 


6 


IC-DIGITAL DH8551N TTL OUAO 0-TYPE 


27014 


DMa551N 


u:i:j 


1820-0574 




IC-OIGITAL OHaSSlN TTL OUAD 0-TYPE 


27014 


0N8551N 


U3o 


18iO-0b74 




IC-OIGITAL OMSSSIN TTL QUAD O-TYPE 


27014 


DM8551N 


UJ7 


1820-1199 




IC-OIGITAL SN74LS04N TTL LS HEX 1 


01295 


SN74LS04N 


<J3a 


1820-1209 




IC-OIGITAL SM74LS3aN TTL LS OUAO 2 NANO 


01295 


SN74LS3aN 


lJi9 


1820-1201 




IC-OIGITAL SK74LSC8N TTL LS QUAD 2 AND 


01295 


SN74LS08N 


U4i 


1820-1193 


1 


IC-OIGITAL Sk74LS197N TTL LS BIN 


01295 


SN74LS197N 


IJ42 


1820-1199 




IC-DIGITAL SN74LS04N TTL LS HEX 1 


01295 


SN74LS04N 


U43 


1820-1209 




IC-OIGITAL SN74LS3aN TTL LS UUAO 2 NANO 


01295 


SN74LS3aN 


ij44 


1820-0574 




IC-DIGITAL OMBSSIN TTL QUAD O-TYPE 


27014 


0N8551N 


iJ4:» 


18 20-0574 




IC-OIGITAL DJSaSSlN TTL QUAD O-TYPE 


27014 


0M8551N 


U4o 


18 20-0574 




IC-OIGITAL 0N8551N TTL QUAD O-TYPE 


27014 


0M8551N 


IJ47 


1820-1201 




IC-DIGITAL SN74LSC8N TTL LS QUAD 2 AND 


01295 


SN74LS08N 


04d 


1820-1203 




IC-OIGITAL SN74LS11N TTL LS TPL 3 AND 


01295 


SN74LS11N 


lial 


1820-1201 




IC-DIGITAL SN74LS08N TTL LS QUAD 2 AND 


01295 


SN74LS08N 


UllO 


1820-1112 




IC-OIGITAL SN74LS74N TTL LS DUAL 


01295 


SN74LS74N 


U2i0 


1820-1213 


3 


IC-OIGITAL &N74LS113N TTL LS OOAL 


01295 


SN74LS113N 


U310 


1820-1213 




IC-DIGITAL SN74LS113N TTL LS OUAL 


01295 


SN74LS113N 


041 


1820-1213 




IC-OIGITAL SN74LS113N TTL LS OUAL 


01295 


SN74LS113N 


XUJi 


12CO-0539 


1 


SOCKET-IC 18-<0NT OIP-SLOR 


28480 


1200-0539 



